Student learning skills differ depending on gender. The importance of studying this situation in the classroom is that recommendations can be made taking gender into consideration. In e-learning, the roles of students and teachers change. In line with recent research, the question this paper raises is whether or not gender differences also exist in e-learning. The main contribution this research makes to the literature is to provide evidence on the issues male and female students consider important in their assessment of e-subjects. This study is based on a sample of 1185 students who are doing on-line courses at the Universidad de Granada in Spain. The main conclusion is that female students are more satisfied than male students with the e-learning subjects that make up the sample. Furthermore, we find that female students assign more importance to the planning of learning, as well as to being able to contact the teacher in various ways.
Introduction
Following the advances in Information and Communication Technologies (ICT), several new methodologies have emerged that are based on new tools, changing the conception of teaching (Robin, 2009) . The emergence and evolution of the Internet has led to the development of useful and powerful tools for distance learning. As a result, e-learning is becoming increasingly important and is making the learning process more effective in many contexts (Ho & Dzeng, 2010) .
The enormous growth of e-learning makes it necessary to reconsider several issues that have been the object of research in the classroom. The reason for this is that the nature of the roles of teachers and students is different in the two kinds of teaching. In the case of elearning, students must have a different attitude, normally more active and based on self-learning (Gray, Ryan, & Coulon, 2004; Volman, 2005) . As regards teachers, their job is to design the course and tutor students. The breakaway from conventional classroom teaching justifies the need to introduce specific instruments in order to study the level of student satisfaction in e-learning environments.
Within this context, gender differences are a factor to take into account in the learning process. Previous studies such as those quoted above confirm that there are differences in the aptitudes of students that depend on gender. Biological and social factors explain the origins of these behavioural and information processing differences (Putrevu, 2001) . Therefore, while male students have greater capacity for solving spatial problems, female students have greater verbal skills. 1 The implication of such differences is that teachers should take gender into account when planning their lessons and/or courses. In spite of the fact that papers addressing gender differences in e-learning are not abundant, they generally conclude that male students are more willing to use and learn about computers than female students. Some authors maintain that male adolescents display greater computer skills than female adolescents (Comber, Colley, Hargreaves, & Dorn, 1997; Li & Kirkup, 2007; Whitley, 1997) . In addition, recent research also confirms that male students have a more positive perception of e-learning than female students (Ong & Lai, 2006) . According to Lu and Chiou (2010) , e-learning valuation and satisfaction are greater among male students than female students. Nevertheless, some research studies suggest that gender has no effect on satisfaction or attitudes towards e-learning (Cuadrado et al., 2010; Hung, Chou, Chen, & Own, 2010) , or on teaching results (Chu, 2010; Kay & Knaack, 2008) .
This research contributes new evidence on gender differences in terms of student satisfaction with e-learning teaching. The main contribution of this study is the identification of the differences in overall satisfaction with on-line courses and also with specific aspects of e-learning. Moreover, we study how gender differences influence specific aspects of students' overall valuation. Recognising differences makes it possible to improve teaching and make recommendations in order to plan in accordance with gender (Garland & Martin, 2005) . This research employs a dataset of 1185 students who participated in a course at the Universidad de Granada in the 2008-09 and 2009-10 academic years.
The rest of the paper is organised as follows. Section 2 describes the framework of the research. Section 3 describes the data and methodology. Section 4 presents and discusses the results and finally, Section 5 presents the main conclusions.
Research framework. E-learning at the University of Granada
Most courses at the Universidad de Granada are taught in the classroom, but e-learning has been progressively introduced since the creation of the Centro de Estudios Virtuales (e-learning centre in English) in 2001. Courses at the Universidad de Granada are not entirely online. Only some subjects and an official Master's Degree are offered in e-learning format. However, it is important to highlight that teachers have a great deal of freedom when it comes to choosing the number of presential sessions.
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In order to transform a classroom-based course into an e-learning course, teachers must submit a project to the e-learning centre in response to a call for proposals that is made on a yearly basis. Before the course is made available to e-students, there are two controls to guarantee quality. Firstly, the e-learning centre makes a selection of the best proposals submitted and provides teachers with training in order to convert the subjects into e-subjects, according to several criteria. Following this, the content of the course is blind reviewed by an external committee, made up of lecturers from other universities. This process assures that e-learning materials are both homogenous and of high quality.
Right from the outset, the vice-chancellorship of the University of Granada and the e-learning centre emphasized the need for e-learning to be of the highest quality. As a result, e-learning courses undergo more quality controls than presential courses. Every year, all e-learning subjects are evaluated by students through a questionnaire that is made available to them through the e-learning platform in the last two weeks of the course. The questionnaire was designed by a multidisciplinary team at the e-learning centre and covers various aspects such as methodology, course content and teacher attitude. The questionnaire was designed in accordance with the Guide to Assessing Courses Based on ICT, created as part of a quality project in e-learning in which 10 Spanish universities participated (Blanco, Cordón, & Infante, 2005) . 4 According to results in 2008-09, e-learning students were more satisfied than those actually attending lectures. The overall valuation given to the University of Granada was 3.75, compared to the e-learning valuation of 4.22.
Data and methodology

Data
This research employs a dataset of 1185 students from 27 courses held in 2008-09 and 2009-10 . An expert with ten years of experience at the e-learning centre chose the courses to be included in the study, using the criteria of uniform content. 5 This makes it possible to implement a joint analysis of the dataset in the different subjects. Moreover, it was decided that a high level of participation in the questionnaire was required and that subjects had to be taught for at least two years. The data capturing process started when specialists from the Centro de Estudios Virtuales published the questionnaire with a link on the screen displayed to the student when accessing the course. The questionnaire was available to students approximately 15 days before the end of the course. In order to raise the response rate, the specialists from the Centro de Estudios Virtuales sent an email from the platform encouraging students to complete the questionnaire. The email highlighted that all the information gathered would be anonymous. The response rate of the questionnaire was 50.5%. The dataset was made up of 776 female students (69.49%) and 409 male students (34.51%). The gender variable is central to this research, for which reason a variable named "gender" was created that takes a value of 1 for female students and 0 for male students.
The questionnaire that students answered included 23 questions that elicit information about objectives, content, teaching methods, teaching tools and global satisfaction (see Annex 1) . All questionnaire items were measured using a 5-point Likert scale ranging from 1 to 5: (1) Very disappointed; (2) Disappointed; (3) Neither disappointed nor satisfied; (4) Satisfied; (5) Very Satisfied.
2 Although some courses in the sample have presential sessions, we have opted to use the term e-learning instead of b-learning, because the number of presential sessions is generally quite low.
3 The Universidad de Granada used the WebCT platform between the academic years of 2001-02 and 2008-09 before it was replaced by Moodle in 2009-10. 4 The Guide is a reference manual for assessing teaching actions on the web. A questionnaire aimed at evaluating teaching actions at all 10 Universities in Andalusia was elaborated following the instructions in the Guide. The questionnaire elaboration process involved specialists from the Universidad de Granada and Seville, the largest universities in Andalusia in terms of student numbers. During the process, various meetings were held in order to improve the questionnaire. Preliminary versions of the questionnaire were sent to those responsible for e-learning in the other eight Universities in Andalusia to allow them the opportunity to participate in improving the questionnaire. 5 The 27 courses belong to different knowledge areas, including Office Automation, Psychology Data Processing, Basic Operations in the Agro Food Industry, History of Photography or Child Legal Protection. The number of students on each course varies considerably, ranging from 19 to 180, as does the proportion of female students on each course, ranging from 44.00% to 89.47%. Table 1 presents the descriptive statistics of the variables that are used in this research, including the aforementioned gender variable and the questions on global and specific satisfaction. Average satisfaction with the courses is high, at 4.14, while specific aspects were awarded scores ranging from 3.6 in the case of presential sessions to 4.28 in the case of accessibility.
Methodology
The main objective of this research, as mentioned in the introduction, is to analyse gender differences in satisfaction with e-learning courses. The paper also estimates the aspects of virtual teaching that most influence students' overall satisfaction with courses. In order to achieve the first objective, a t-test is performed, while Ordinary Least Squares is used to achieve the second objective. The t-test verifies the null hypothesis that average satisfaction scores are equal within groups. Ordinary Least Squares tests the null hypothesis that the influence of each item on global satisfaction is nonexistent. If this hypothesis is rejected, it is then possible to determine the magnitude of this influence.
Results
Gender differences in valuation
Firstly, a t-test is performed in order to ascertain whether or not there is a significant difference in the degree of satisfaction with the sample e-learning subjects that depends on gender (Table 2) . Results lead us to conclude that female students give a higher average global rating to e-learning than male students (p-value ¼ 0.0196). This result contradicts past research, which upholds that female students are less satisfied with e-learning.
Influence in the valuation of different aspects
The information in the questionnaire is useful when it comes to identifying the possible causes behind male and female students valuing courses differently. In the second stage of the analysis, estimations according to gender are performed. All the responses to the questionnaire are regressed as causes of global satisfaction with e-learning (Table 3) . This enables us to ascertain how important the different variables in the questionnaire are in regard to global satisfaction with the course of female and male students, thereby providing a better understanding of gender differences. It should be highlighted that the R squares of the three models are quite high: The variables introduced explain approximately 75 percent of the variability in students' global valuation, thereby implying that the models are a good fit. All the sets of variables are important in the overall valuation of the subject: objectives and content, teaching methods, teaching tools and teachers. Moreover, all the variables are found to be significant (with a p-value of less than 5%) and have the expected positive sign, except in very specific cases. The remaining 25 percent of unexplained variability is due to the omission of variables, some of which could be uncontrollable or unobserved in the teaching process.
When comparing the models with female and male student data, some interesting results are found that are worthy of mention. Generally speaking, some issues that are important for female students when assessing the course, such as planning, participation, practice and tutor contribution are, however, not important for male students. In contrast, there are only two items that are important for men, but not for women, namely the pace at which the course is conducted and the presentation and organization of the content.
Differences in objectives and content
There were no substantial differences between genders in this set of questions in terms of the formation of global satisfaction.
Differences in teaching methods
The greatest differences are found in teaching methods. Female students assign greater importance to planning and participation in their overall valuation of the subject. These two items are irrelevant for male students. Another difference observed is that male students consider the pacing of the course to be important, whereas female students do not. One important result must be highlighted: the existence of a negative relationship between presential sessions and the general valuation of the subject in the case of female students.
Differences in teaching tools
Within this set of questions, differences are only observed in two items. While results suggest that female students consider solving practical cases important for their global satisfaction with the subject, male students are not influenced by this aspect. On the other hand, male students consider that the presentation and organisation of the content are important for their global satisfaction, contrary to female students.
Differences in teachers
Finally, regarding the valuation of teachers' activity, gender differences are also observed. The results indicate that the contribution of the tutor is important for female students when they form their overall view of the course, while for male students it is irrelevant. Past literature indicates that female students value tutor proximity in the learning process to a greater extent than male students (Sun, Tsai, Finger, Chen, & Yeh, 2008) .
As regards the rest of the variables, we find no remarkable differences in terms of the statistical significance and magnitude of the coefficients between models.
Gender differences in the assessment of aspects of e-learning
This section is aimed at evaluating the existence of significant differences in how male and female students perceive different aspects of e-learning. In order to do so, a t-test was performed only on the variables that were significant in the formation of general satisfaction for female and/or male students.
Influence of objectives and content
As Table 4 shows, clarity is assigned greater importance by female students than male students (0.11, p-value ¼ 0.0220). However, no significant differences are observed between male and female students where the course objectives and duration are concerned.
Influence of teaching methods
Female students score both planning (0.11, p-value ¼ 0.0208) and also presential sessions (0.20, p-value ¼ 0.0109) higher than male students, while no gender differences are observed in relation to the speed at which the course is conducted or participation (Table 5 ). Table 6 presents the gender differences in the importance given to teaching tools. In two cases, content and self-evaluation, female students assign more importance to such aspects than male students (0.15, p-value ¼ 0.0031 and 0.20, p-value ¼ 0.0020, respectively).
Influence of teaching tools
Influence of teachers
Female students assign significantly higher values to tutors than male students, the difference being substantial in the case of tutor contribution (0.16, p-value ¼ 0.0040) and the use of examples and illustrations (0.19, p-value ¼ 0.0001). All results are shown in Table 7 .
Discussion
This paper assesses the influence of specific aspects of teaching on the formation of e-learning satisfaction, taking into account the gender factor. Gender differences have also been estimated in regard to key aspects of teaching.
Contrary to expectations, the main result worth highlighting is the fact that female students display a greater degree of satisfaction than male students in their overall assessment of e-learning, as well as in regard to specific aspects that affect their global valuation. As regards other specific aspects, the analytical methods implemented indicate that there are no gender differences. 
Objectives and content
According to the results, there are no substantial differences in the variables in this area in the formation of global satisfaction. However, female students value the clarity of aspects of the course significantly higher than male students, while no significant differences are found in relation to the duration of the course or its objectives.
Teaching methods
In the formation of global satisfaction, female students assign greater importance to planning and participation, while such issues are irrelevant for male students. These results might be due to the fact that female students are better prepared and organised, as well as more participative and committed to the learning process. This result is in line with Ding, Bosker, and Harskamp (2011) , who concludes that collaborative communication tools such as forums are used more by female students. Another difference is observed in the pacing of the course. This aspect is important for male students, but not so much for female students. This result could be due to female students adapting better, thereby making the speed at which the course is conducted less important. Concerning the difference in the valuation of planning and participation, female students attach greater value to the elaboration of complete teaching guides that explain the different aspects related to taking and passing the course in detail. A precise schedule of the different stages of the course is an important element for planning tasks correctly. In addition, this result confirms that female students are more inclined to participate actively in the learning process.
It is worth highlighting the fact that there is a negative relationship between presential sessions and female students' global valuation of e-learning. This result might be related to the courses in which the teacher plans few classroom sessions. One possible explanation is, therefore, that female students demand more presential sessions. In contrast, male students appear to be more satisfied with a small number of presential sessions. Another possible explanation, such as female students being less satisfied with presential sessions, contradicts the evidence that average satisfaction where this aspect is concerned is significantly higher for female students. Therefore, the explanation of female students having a greater desire for presential sessions might be a plausible one, although ideally, more detailed information about the number of presential sessions would be required to explore this aspect further.
Teaching tools
Probably, male students' greater capacity of abstraction is the reason why addressing practical cases does not influence their level of global satisfaction, while it is part of the explanation in the case of female students. However, unlike the case of accessibility and selfevaluation, which influence global valuation equally, there are no significant differences in averages between female and male students where tackling practical cases is concerned. Therefore, despite male and female students not differing in their assessment of this aspect, there is a difference in how it influences the global valuation of the two groups. This is similar to the case of the organization of the content. In contrast, self-evaluation is significantly different between groups, but influence overall satisfaction equally.
Teachers
Teachers' attitude is a critical factor that influences e-learning satisfaction (Sun et al., 2008) . According to the results, female students are more satisfied with tutors' contribution to the education of students than male students. The effect this aspect has on global satisfaction is significant for female students, but non-significant for male students. However, aspects such as the tutor motivation towards the pupil and the capacity and speed of response of the tutor are not significant in terms of global satisfaction for either female or male students. The use of illustrations and examples influence global satisfaction formation equally, but register significant and higher scores in the case of female students. 
Conclusions
This paper analyses gender differences in e-learning teaching. The interest of the study lies in the possibility of determining which aspects of teaching could be improved to boost the satisfaction of female and male students. The research is based on information from 1185 students that participated in e-learning courses at the Universidad de Granada.
The estimations performed confirm that there are significant differences between male and female students in terms of their satisfaction with e-learning teaching. Contrary to expectations, female students score e-learning courses higher on average than male students. Moreover, there are significant differences in the importance that male and female students attach to specific aspects of e-learning teaching. The results indicate that female students assign more importance to teaching methods and planning than male students, as well as to fostering active participation in the learning process. In addition, they give greater value to teacher participation, demanding a greater number of presential sessions and prioritising tutorial action and the resolution of practical cases. Female students also take greater satisfaction from the planning of the educational process and having various ways of contacting the teacher.
The main recommendation for those responsible for e-learning that stems from this research is to introduce different learning routes and evaluations with the aim of increasing course satisfaction. For instance, two alternatives could be established to assess the skills acquired by students. One of these routes could prioritise students' ongoing participation throughout the course, through forums and chats, and also collaborative action in problem solving.
It should also be pointed out that this study has limitations and can therefore be improved on in the future. For instance, the questionnaire is too long in opinion of the authors. Moreover, some questions are considered double-barrelled and could generate inaccurate responses. The fact that the dataset is not a random sample is another limitation that could be partially offset by the large number of students sampled.
